PERITONITIC ileus following appendicitis is not a common condition, and the experience of an individual is necessarily limited, however long it may be. My choice of subject has been determined by the belief that these very fatal cases are amenable to timely and energetic treatment based upon a study of the pathology of peritonitis. I have also been influenced by a conviction that jejunostomy, which at present seems to be the operation of general choice, is not really a solution of the problem, and by an impression that the methods I have found successful have not been generally adopted.
PERITONITIC ileus following appendicitis is not a common condition, and the experience of an individual is necessarily limited, however long it may be. My choice of subject has been determined by the belief that these very fatal cases are amenable to timely and energetic treatment based upon a study of the pathology of peritonitis. I have also been influenced by a conviction that jejunostomy, which at present seems to be the operation of general choice, is not really a solution of the problem, and by an impression that the methods I have found successful have not been generally adopted.
As a surgeon's seniority increases his experience of emergency surgery diminishes, and I have little to add to my clinical records published in two Hunterian lectures, but a recent case for which Mr. Turner Warwick and myself were jointly responsible, at the Middlesex Hospital, corrects the impression prevalent. in some quarters that modern methods of medical treatment have abolished the necessity for surgery in peritonitic ileus. It is as easy to decry, as it is to exaggerate, the value of medical measures, but it is essential that they should not be persisted in too long. I have been disappointed with Welch's serum.
Continuous gastric aspiration with periodic gastric lavage through an in-dwelling stomach-tube was used by Mr. Warwick in the case just referred to, and I was much impressed by its value for maintaining the patient's condition and allowing time for a thorough trial of non-operative measures. Before leaving the subject of medical treatment, I should like to ask for more information as to the value of spinal anaesthesia in promoting peristalsis. I have always been deterred from trying it by fear of a dangerous fall of blood-pressure.
In all the cases of paralytic ileus which I have seen medical measures have been perseveriDgly tried and operation has only been resorted to after their failure. In all cases too, before the onset of the obstruction, peritonitis which caused it had been dealt with according to the gospel of Murphy-removal of the appendix, pelvic drainage, the Fowler position, and the free administration of continuous saline per rectum.
GENERAL " PERITONITIS
May I now direct your attention to certain points in the pathology of peritonitis. which bear directly upon the problem of paralytic ileus.
First I would insist that so-called " general" peritonitis is rarely universal, even at the time of death. Man has paid a high price, in his liability to hernia and enteroptosis, for his adoption of the upright position, but he has secured the countervailing advantage that his peritoneal cavity drains to a definite low pointthe pelvis-not only in the upright, but also in the reclining, position. The dog has no such advantage, and peritoneal infection kills him in three days. I have only once seen a really universal general peritonitis affecting even the stomach and the diaphragm. It occurred in a boy of ten who ma-de a good recovery after appendicectomy and pelvic drainage, without developing obstruction. This case shows that in the absence of ileus, even universal peritonitis is not necessarily fatal, a point to which I shall return.
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Peritonitis in man begins in the pelvis.-E ven when the septic focus-e.g. a pinhole duodenal perforation-is situated high up in the abdomen, and still more definitely in infections arising lower down such as appendicitis, the infective material, unless adhesions form, drains rapi(dly into the pelvis. Thus only limited spread occurs round the original focus, but an intense inflammation arises in the recto-vesical pouch to which the septic products are led. For all practical purposes general peritonitis in man begins in the pelvis.
Upward spread of the process.-The pelvis fills with pus from below upwards, thence the pus rises gradually into the hNypogastric region, and hypogastric rigidity, previously absent, now appears. By the time the peritonitic flood has risen up to, or a little higher than, the umnbilical region, intestinal paralysis kills the patient. Freedom of the upper viscera from inflammation.--The flood-like invasion of the peritoneal cavity from below upwards carries the important consequence that the stomach, the jejunum, the transverse colon, and of course the liver and diaphragm, remain uninflamed and unparalysed until the patient is moribund. Properly utilized, this fact is the key to successful treatment.
My statements are based mainly upon direct inspection of the upper abdomen during a large number of laparotomies, made by lifting forward the anterior abdominal wall cautiously with a retractor. I have verified them post mortem in more than one case.
Stages of general peritonitis.-There are thus, clinically, three stages of unlimited or so-called general peritonitis.
(1) Pelvic peritonitis ; (2) Hypogastric peritonitis; (3) The hopeless "clinical picture" or " textbooks" stage.
Stage of pelvic peritonitis.-I need not dwell on the familiar picture of pelvic peritonitis with which gynaecologists are only too familiar. Pelvic examination shows acute rectal and vaginal tenderness, with cedematous tbickening of the rectovesical fold and of the utero-sacral ligaments. There is hypogastric distension and tenderness, and perhaps vomiting, but there is no hypogastric rigidity, though there may be right iliac rigidity. If the appendix is pelvic it may be felt as a definite swelling. Uterine haemorrhage may occur in very acute pelvic infection due to appendicitis.
Stage of hypogastric peritonitis.-To this stage I desire to direct your particular attention, for the patient's life depends upon its recognition. It is characterized by the appearance of hypogastric rigidity and immobility supervening upon the previous hypogastric distension. I am assuming that a pelvic drainage-tube has already been introduced at the appendicectomy. Ahove the umbilicus the abdomen is flat, or only slightly distended, still soft and only moderately tender. On palpation a resonant rounded swelling, almost as definite in its upper outline as the distended bladder, and reaching to the level of the umbilicus, can be felt in the hypogastric region. It is formed by distended small intestine coils more or less glued together. I have called it the " hypogastric football." Very soon the supra-umbilical region, though remaining soft and retaining some movement, begins to share the distension of the lower abdomen, and the stretching of its muscles may be mistaken for genuine rigidity. Vomiting is vigorous and in considerable amounts, up to one or two piuits at not very frequent intervals, and is not at first offensive. Though obstruction is evidently present small quantities of flatus may continue to be passed. The hypogastric stage is short, lasting perhaps twenty-four hours.
Term,inal stage.-The signs of the terminal stage are those found under the beading " general peritonitis " in the textbooks, and need not detain us. Rigidity is now present above as well as below the umbilicus.
Ileus duplex.-Intestinal paralysis may arise in the pelvic stage of an upwardspreading peritonitis. In such a case only the pelvic intestines, a length of the pelvic ileum, and later, not invariably, and sometimes incompletely, a-length of the pelvic colon are paralysed. The intestines above the pelvic brim are distended but not inflamed. In 1910 I described this condition under the name " ileus duplex,' to emphasize the fact that two obstructions are present. I showed that success in treatment depended upon a recognition of the double character of the obstruction, and upon the performance of ileo-ctecostomy and ceecostoniy. Cncostomy is not essential to recovery in all cases but it should be a routine precaution. Of three cases treated by ileo-caecostomy and caecostomy all recovered. Of the ten earlier cases treated by other methods seven died. Six of these ten cases were treated by ileo-cecostomy alone, four died.
Ileus in the hypogastric stage of peritonitis.-Ileus may remain absent during the pelvic stage of peritonitis, and may only supervene in the hypogastric stage. The operative problem is then different, for longer and less defined tracts, both of the large and small intestine, are involved in the paralysis. When the "hypogastric football " has become palpable the time is short, but it may be assumed that paralysis has not affected the stomach, the jejunum and the transverse colon. Here are the materials for the construction of a short but complete alimentary canal above the level of the peritonitic flood. A distended coil of jejunum is anastomosed to the transverse colon, and the caecum is opened. Reflux occurs from the anastomosis along the transverse and ascending colon to the caecostomy.
It is impossible to convey to those who have not seen them the transforming effects of this operation upon patients almost moribund with paralytic ileus.
Within twenty-four hours free csecal discharge occurs, the abdomen becomes flat and soft, and the pulse falls. The recovery of the first patient upon whom I performed it was a satisfying incident of my professional life. I have performed the operation five times; the last occasion was three months ago. Four of the patients made complete recoveries. The fifth recovered from intestinal obstruction, only to die a month later of pysemia. All of these were apparently hopeless cases of intense streptococcal peritonitis with obstruction, which did not respond to any medical treatment.
Though one or two successful cases of ileus duplex treated by my method have been recorded, notably one by Mr. Coulson of Templecombe (Clinical Journal, 1918, 47, 45) , 1 must regretfully admit that my methods have not found general favour.
Carson's article in " Modern Operative Surgery," revised by Professor Grey Turner, in dealing with paralytic ileus, advises that if medical measures and spinal anaesthesia fail to produce an action the intestine must be drained, but no definite decision is given as to the best plan to adopt, " in view of the difficulty of comparing the values of the different methods in a condition of such rarity." The pros and cons of caecostomy, enterostomy, ileo-ileostomy and ileo-colostomy combined with crecostomy are discussed. The authors finally lean to a cacostomy through the original wound as the simplest course, and stress the exposure, trauma, and prolonged anaesthesia which attend short-circuiting operations. I hope to-night to persuade Professor Grey Turner that caecostomy is inefficient, and that a short-circuit operation need not be feared, even in these terribly ill patients. It will I think appear on reflection that enterostomy is not a rational operation for cases in which there is (a) an obstruction of the lower part of the small intestine and (b) an obstruction also of the lower part of the large intestine, except when the obstruction of the large intestine is likely to pass off spontaneously within a day or two. Spontaneous and sufficiently prompt recovery of the large intestine is very unlikely in the grave streptococcal infections of appendicitis, though it appears often to occur in the post-operative ileus described by Bonney. Enterostomy drains only the small intestine. The obstructed large intestine is forbidden by the ileo-ctcal valve to empty itself into the small intestine, paralysis of the pelvic colon generally prevents relief per anum. The patient dies, more slowly it is true, in spite of the enterostomy, by toxic absorption from a distended large intestine. Those surgeons who desire the utmost simplification of operative procedure must, at least, after the enterostomy perform a ctecostomy to drain the large intestine. I believe this policy would frequently succeed, but to me the method appears clumsly and inartistic. There is a more serious objection: it involves the loss of large amounts of fluid and of soluble nutriment at a time when the patient is fighting desperately for his life. True, the fluid can be artificially replaced by saline, and the food to some extent by glucose, but the handicap imposed is a grave and possibly fatal one. A method retaining a sufficiently large absorbent area, including the thirsty ceecum, to maintain nutrition at a reasonable level is surely better.
It has been stated that ileo-transverse colostomy is a long and difficult operation involving great strain on the vital resources of the patient. That depends largely upon the technique employed. No intestine except two inches of large and two inches of small bowel need be exposed or extracted. A local ansesthetic suffices, with gas-and-oxygen in reserve in case there is difficulty in pulling down the transverse colon, which may be pushed upwards and backwards by the dilated small intestine. The incision is the left vertical rectus-splitting incision used for transverse colostomy and should extend well above the umbilicus. The omentum is exposed immediately, and by its aid the transverse colon is drawn out of the wound. At the lower border of the colon the omentum is torn through, and the first distended but uninflamed coil of jejunum which presents itself is extracted by the finger and thumb through the hole in the omentum and is anastomosed to the transverse colon. A large anastomosis is not necessary. The ante-omental position of the opening gives good security against subsequent leakage. COecostomy is then performed, also under local anaesthesia, and a large rubber catheter or, perhaps better, a small Paul's tube is tied into the cecum. The caecostomy usually acts profusely for twenty-four hours and the abdomen becomes flat and soft. The large intestine recovers rapidly, and an action per anum may occur within three days. The ctacostomy usually closes spontaneously within a month or six weeks. I cannot conclude without mentioning a late and unexpected sequel of lateral. anastomosis between the small and large intestine without resection or interruption of their continuity.
In my first successful case of jejuno-colostomy for hypogastric ileus the patient died about eight years after the operation with symptoms diagnosed as pernicious anaemia. In a case of hypogastric peritonitis for which I did a successful jejunotransverse-colostomy in 1923 the patient, a man aged 24, developed signs of pernicious anaemia in 1931. Following an operation at which I "undid" the lateral anastomosis, he made a rapid and complete recovery. I am informed that physiologists have noted that in animals the operation may ultimately induce fatal antemia in some way at present unexplained.
The necessity of a remote secondary operation in the patients is a serious drawback, but it is not too high a price to pay for recovery from a condition otherwise immediately fatal.
My series of cases is a small one, for fortunately the condition is rare, and of late years I have not seen so many emergency cases. My cases however afford a proof, which cannot be strengthened or upset by any number of animal experiments, that in man death from suppurative peritonitis is nearly always due to intestinal obstruction, and furthermore that the obstruction is confined to certain segments of the intestine and is amenable to appropriate treatment.
Jejunostomy.-In 1910 my colleague, Mr. Victor Bonney, published a group of cases in which paralytic ileus following abdominal operations was successfully treated by jejunostomy. The simplicity of the operation, and its success in the cases for which Bonney advocated it, led to its adoption for all varieties of paralytic ileus, including the peritonitic ileus of appendicitis. It is to be noted, however, in Bonney's cases ileus was due to the trauma of severe pelvic operations or to mild secondary bacterial infections of the tissues operated upon-cases, for instance, of cancer of the cervix. No comparison is possible between such cases and the acute streptococcal infections of the peritoneum which are seen in appendicitis. It will be useful to inquire what degree of success has been attained by jejunostomy in the latter class of case.
Jejuniostomy ini dogs.-Haden and Orr 1 show that drainage of the upper jejunum in dogs previously normal will cause death in all cases in from two to five days, with changes in the blood chemistry similar to those found in high intestinal obstruction. Dogs however can live several weeks with drainage of the ileum 6 in. above the cacum.
In experimental general peritonitis in dogs the average length of life is four days, but if ileostomy is performed it is only three days. Free administration of 1% sodium chloride prolongs survival to ten days. It is a fair inference from these experiments that enterostomy is in itself a lethal operation for dogs, and that its fatal effects are only delayed, not prevented, by fluid replacement. No encouragement for the performance of enterostomy in man can be obtained from the records of animal experiment.
It is probable that in the subject we are discussing animal experiment has little value. The postural peculiarities of man protect his upper abdomen from infection. The dog has no such advantage and his problems are different. Jejunostomy records.-The best results from jejunostomy are reported by Seton Pringle, who records nine cases with seven recoveries, some of them apparently hopeless cases.2 He urged the use of the method in " cases of diffuse generil suppurative peritonitis associated with appendicitis, tubal disease, and other septic conditions of the pelvis-the cases in which the intestines in the pelvis are acutely inflamed and the infection is already spreading upwards into the abdolmlen proper, so that, immediately on opening the abdomnen, pus is seen lying between the congested coils of small intestine without limiting adhesions, and, if a hand is passed down into the pelvis, a regular well of pus is found in the pouch of Douglas."
It would appear therefore that Pringle performed enterostomy upon a prophylactic basis without waiting for actual signs of obstruction; hence, no doubt, his good results. His policy is a defensible one, but we know that only a small minority of cases in which there is free pus in the pelvis go on to obstruction, and few surgeons like to incur the liabilities of enterostomy except for compelling reasons.
German experience of enterostomy has been much less favourable, though It is probable that many of Wortmann's cases were prophylactic enterostomies.
Hosemann (1931) 5 recommended prophylactic appendicostomy or csecostomy (Sick) in cases of acute appendicitis with distension, with enterostomy in addition for the severer cases of peritonitic ileus. Only eight patients in his 29 cases of enterostomy recovered, though in ten cases a cecostomy or appendicostomy had also been performed. As might be expected, his milder caecostomy and appendicostomy series, many of them prophylactic operations, gave more favourable results, 33 cases with eight deaths.
Selling Brill of Philadelphia, analysing 700 cases of acute appendicitis operated upon between 1922 and 1928, could recall many cases with obstructive phenomena in which the patients recovered without operation. Twenty cases were operated upon for post-operative ileus, with sixteen deaths, a mortality of 80%. Nineteen patients in the group had undergone enterostomy, and fifteen had succumbed-a mortality of 79%. " Our experience," says Brill, " with this procedure in the acute post-operative group has been disappointing." He quotes Deaver and WileDsky as having reached the same conclusion. Selling Brill says, justly, " It is proper to assume that in the cases of peritonitis with obstructive phenomena which recovered without operation, the peritoneal infection was mastered, the fibrinous exudate was absorbed, and the bowel resumed its normal activity."
He goes on to say, respecting cases where the patient succumbs, " It is difficult to ascertain in such cases whether the toxaemia of peritonitis or that of obstruction is the greater factor in causing death." I venture to think that the results of effective treatment of the obstruction-a category which, inmy opinion, does not include enterostomy-have successfully analysed this problem. Nelson W. Cornell records 44 enterostomies for acute obstruction, with 33 deaths, a mortality of 75% as against 43 67% for other methods. As usual he notes that enterostomy was performed in the worst cases.
Failure of the enterostorny to act.-Haden and Orr noticed that in their fatal cases the enterostomy failed to act, and B. W. Williams in five cases of ileostomy for peritonitis or obstruction could only obtain from the opening sufficient fluid for his pathological investigations in two cases in which large amounts of B. w'elchii antitoxin were being given. Vidgoff6 (Los Angeles), in recording a mortality of 79 8% in enterostomy for ileus (40 cases), says: " Unfortunately most enterostomies which are done in mechanical obstruction do not drain the bowel." He still, however, advocates it for paralytic ileus and records two successful cases. Recent experience at the Mayo Clinic seems definitely unfavourable to enterostomy in acute obstruction. J. J. Morton7 says "tWe believe that simple enterostomy occasionally tides over a crisis until the real problem can be handled, but at best it is only a makeshift operation. In general, the more perfectly an enterostomy functions the worse it is for the patient. When there is a complicating peritonitis present, we are convinced that enterostomy has been a bad operation in our hands. There is resolution quickly in the region of the enterostomy so that the tube does not stay in place long. The opening becomes larger and a fistula develops, which is as bad itself as a high obstruction in that there is no control over the loss of essential secretions.
The skin becomnes excoriated. Local abscess may develop. In several instances resection with anastomosis has been necessary. In 21 cases at the Mayo Clinic, of acute peritonitis complicated by obstruction there were five deaths. The present policy appears to be the indwelling duodenal tube, and direct separation of adherent coils. Enterostomny has been practically abandoned."
Van Beuren and Beverly Smith8 in a collected series of 349 cases of enterostomy for acute ileus in leading American hospitals found a mortality of 607%. They say with devastating force:
"If there is anything in our compilation of statistics to support the present enthusiasm for enterostomy, we have not discovered it. We had hoped to be able to show that enterostomy is an effective treatment; we are still inclined to believe that it is, but we find ourselves trying to explain why statistics do not show it."
The authors go on to show that the average mortality rate for patients with acute ileus on whom enterostomy is performed is 19% higher than that for the total number of cases of acute ileus reviewed. This might perhaps be expected, since probably only the graver cases are subjected to enterostomy. The important fact is that out of five cases subjected to enterostomy only two patients recovered. After mentioning the entihusiastic recommendations of a list of seventeen distinguished surgeons who have advised operation-a list including the names of Elsberg, Victor Bonney, the Mayos, and Sir W. Taylor-the authors nevertheless conclude that " The basis for the belief that enterostomy is successful in treatment of acute ileus is subjective and therefore to be mistrusted. . . We believe that a certain amount of the enthusiasm for enterostoiny in acute ileus is a result of natural optimism unchecked by careful reasoning . . ." 8 It is beyond dispute that in the less severe peritoneal infections of the type that follows operation on the secondarily infected tissues of a carcinomatous cervix, enterostomy has been successful. In the severest forms of peritoneal infection, such as I am dealing with to-night, it is, I am convinced, an irrational procedure, though one must admit, as the authors say, that " enterostomy has frequently been performed without proper appreciation of its limitations," and on moribund patients.
Harold J. Shelley9 in an exhaustive review of the literature of enterostomy performed for intestinal obstruction, remarks that ". while enterostomy is almost universally recommended on the authority of some other surgeon, in a great many of the papers no cases or statistics are cited to back up the recommendation."
In regard to paralytic ileus in particular Shelley says (1932):-" If the condition is advanced and complete, even with jejunostomy the mortality is high. Whether or not jejunostomy lowers the death-rate is a question and many authors feel that it is of no benefit. . . . I feel that at present no figures or statistics are available to argue for or against this form of treatment of ileus." Shelley's personal feeling is that in paralytic ileus enterostomy is of little use.
Why enterostomy utsually fails.-I have shown, quite conclusively, I think, that in so-called general peritonitis there is paralysis of the lower intestines both large and small, while the intestines above the umbilicus are uninflamed and distended. There are two obstructed segments, enteric and colic. Jejunostomy can only drain and relieve the small intestine. The ileocecal valve prevents reflux from the large to the small intestine. After jejunostomy the distended large intestine remains unrelieved and though the operation prolongs life for a few days since the tempo of the large-intestine obstruction is slower than that of small-intestine obstruction, the patient dies in from 60% to 80% of cases. It is useless to deal with one only of two conditions which are both lethal.
The value of enterostomy must be settled by careful study of the pathology of peritonitis, and not, as Shelley suggests, by the comparison of the death-rates from Proceedings of the Royal Society of Medictne peritonitis and ileus in (a) hospitals where enterostomy is frequent, (b) hospitals where it is rare, useful though this statistical information might be.
Clinical evidence that peritonitic obstruction affects the large, as well as the small, intestine.-I have given the post-mortem evidence that paralytic obstruction affects the colon as well as the ileum, but you will rightly demand clinical evidence as well. The evidence goes to show that the colic obstruction is later in onset, that it may in exceptional cases be partial or absent, and that the colon recovers its contractile power, sometimes earlier, sometimes later, than the smaller intestine.
The first fact to note is the failure of ileo-caecostomy in paralytic ileus as contrasted with its success in mechanical obstruction of the lower ileum by a band. I have performed the operation eight times for mechanical obstruction with seven recoveries, I have performed it five times for paralytic ileus with four deaths. For me the problem was solved by the case I will now very briefly narrate.
A gangrenous pelvic appendix was removed from a patient, aged 70, twenty-four hours after the onset of symptoms. Two days later there was complete obstruction; an ileosigmoidostomy was performed and the pelvis, then full of pus, was drained. Sixteen hours later no flatus had passed, distension had increased, and the patient's condition was critical. Calomel caused sickness; turpentine enemas were ineffectual. Finally, another anesthetic was given, and through a stomach-tube five grains of calomel, an ounce of magnesium sulphate. and a minim of croton oil were given. A copious evacuation resulted, but in a week abdominal distension recurred and became extreme, and though the passage of flatus did not entirely cease, recovery seemed again most improbable. Opening the caecum in the appendicectomy wound produced immediate relief and the patient made a complete recovery.
This case analyses the obstruction experimentally into its two factors, enteric and colic, and illustrates the relatively late onset of paralysis of the colon and, in this case, its slow recovery.
In a later case of ileo-caecostomy and caecostomy for paralytic ileus following pelvic appendicitis, the caecostomy closed six weeks after the operation. A few days afterwards great abdominal distension occurred and the healed ceecostomy burst open, with immediate relief.
Why enterostomy sometimnes succeeds.-In acute peritonitis large intestine obstruction is later, less constant, and more quickly recoverable than small intestine obstruction. Thus, in some exceptional cases in which large-intestine obstruction is partial or absent, enterostomy may be successful. lleo-sigmoidoscopy for peritonitic ileus.--The operation of ileo-sigmoidoscopy appears to be a rational one for cases in which peritonitis is confined to the pelvis, the pelvic ileum is paralysed and the pelvic colon merely paretic, but it does not make definite provision for the emptying of a paralysed large intestine, though the fluid ileal contents will tend to stimulate a sluggish sigmoid. Personally, I abandoned the operation after one failure, but C. Roeder, of Omaha,10 says that he has performed the operation twenty-one times upon patients with inflammatory obstruction of the terminal ileum due to purulent appendicitis and peritonitis, with only one deatha remarkable record contrasting very favourably with the results given by enterostomy. The paper does not give detailed case-records. Some surgeons may feel inclined to try this method, on Roeder's results, but personally I hold that more positive provision should be made to drain the large intestine. The uniformity of my results entitles me to urge-or, may I say, to demanda trial of the methods I advocate as soon as it is clear that non-operative measures have failed, and before the patient is moribund. The interval is a short one.
